Targeting of tumor-associated gangliosides with antibodies affects signaling pathways and leads to cell death including apoptosis.
Gangliosides are a diverse group of sialic acid containing glycosphigolipids that are abundantly present in an outer plasma membrane of some cells. Biological roles of gangliosides and other lipids in cell fate regulation are being extensively studied. Gangliosides are well known to be involved in interactions between cells and in signal transduction to regulate growth, adhesion and motility. Moreover, many gangliosides are tumor-associated antigens over-expressed on several tumor types. As a result, monoclonal antibodies binding gangliosides can be used to diagnose, monitor and to treat cancer patients. In the review, we gather and discuss data of various research groups on direct cytotoxic effects elicited by several ganglioside-specific antibodies, which bind to GM2, N-acetyl-GM2, N-glycolyl-GM2, GM3, GD3, GD2, O-acetyl-GD2, without involvement of immunological mechanisms. Thus, in cultures of numerous human and mouse cancer cell lines, the antibodies were reported to cause morphological changes, aggregation and detachment of cells, inhibition of proliferation and cell death involving necrosis, apoptosis and oncosis-like mechanisms. Additionally, data on proteome alterations were reviewed that encompass, among others, changes in kinome (P38, JNK, c-MET, ERK1/2, PI3K, AKT, FAK, aurora A, B, C), protein levels of transcription factors (P53, MYCN, HSF1) and pro-apoptotic proteins (caspase 3, BAX). Next, we collected data on application of the antibodies to enhance cytotoxicity of chemotherapeutic drugs and small molecule inhibitors. Finally, further research perspectives on the topic are discussed.